Intestinal protozoa belonging to the genera Spironucleus (Hexamita), Giardia, Trichomonas and Entamoeba, carried by conventional hamsters, were successfully transmitted to and established in protozoa-free sucking or newly-weaned specifiedpathogen-free inbred mice by exposure of the mice to hamster intestinal contents.
By 1972 all mouse strains of the Imperial Cancer Research Fund had been derived by hysterectomy, resulting in the elilJlination of all intestinal protozoa. They were housed in a building suitable for the maintenance of specified-pathogen-free (SPF) animals with an air supply filtered to 0·3,um particles and kept at a positive air pressure. The mice were kept in autoclaved plastic or metal mouse boxes on autoclaved sawdust bedding with wood wool for nesting, and were fed on a diet sterilized by 2·5 Mrad y-radiation, but the mains drinking water supply was not treated. It has been shown that some intestinal flagellates can be transmitted from mice to rats (Sebesteny, 1974) and to hamsters (Kunstyr, Ammerpohl & Meyer, 1977) . Consequently the existence of a conventionally maintained and infested hamster colony kept in the vicinity of the barrier-maintained mouse breeding unit was a cause of concern. The hamsters were housed in wire-mesh cages on autoclaved sawdust bedding with woodwool nesting, and were fed on un sterilized diet. They were free from wet tail disease and tapeworms, but carried a large number of species of intestinal protozoa, in particular Spironucleus (Hexamita), Giardia, Trichomonas and Entamoeba spp. It was feared that they could serve as a source of infection to the SPF mouse colony should a breach occur in the barrier system of the unit housing it. It was therefore decided to study the transmissibility of these protozoa to SPF mice.
Materials and methods Protozoa
No attempt was made to identify the various species of protozoa carried by infested rodents. Spironuc/eus, Giardia, Trichomonas and Entamoeba were identified only as genera based on their typical morphology, flagellation and motility (Sebesteny, 1969) .
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Monitoring for the presence of protozoa was carried out by microscopic examination of wet smears of intestinal contents taken from the duodenum, ileum, jejunum and caecum of freshly killed animals. Infestation rate was arbitrarily graded as light (protozoa found only by searching several microscopic fields), moderate (several protozoa per field) and heavy (numerous protozoa per field).
SPF mice used as recipients were found to be free from all intestinal protozoa (routine colony monitoring).
The transmission of the well-recognized pathogenic intestinal flagellates, Spironucleus and Giardia, was the prime object of study and is described in detail. However, the transmission of Trichomonas and Entamoeba has also been observed and is briefly referred to.
Exposure
A positive result from quantitative, controlled experiments would not imply that infection by accidental, natural exposure would necessarily occur. Conversely, a negative result could be due to various factors such as the temperature or composition of the suspending medium, or loss of viable protozoa. Therefore the method of infection of mice was designed to simulate a natural massive exposure by faecal contamination of the microenvironment.
At regular intervals faecal pellets from hamsters not individually monitored for the presence of protozoa, and from time to time entire intestinal tracts of hamsters killed and found to be heavily infested, were placed in the box housing recipients. At the conclusion of the exposure period the boxes were cleaned and fresh autoclaved sawdust bedding was regularly provided throughout the subsequent observation period. In order to prevent access to any other sources of infestation the mice were kept in a rodent-proof area containing no other animals and were fed on diet sterilized by 2·5 Mrad y-radiation throughout the experiment.
Results
Experiment 1:exposure/rom birth to weaning 
Pathogenicity
No overt disease was observed in any of the groups of mice exposed. week after exposure to hamster intestinal contents ceased. From 14 days later mice were killed for monitoring at weekly intervals. A moderate infestation with Giardia sp. throughout the 7 weekly checks and a light infestation with Spironucleus sp. up to the 3rd weekly check was observed (Fig. 1 ).
Discussion
The gradual decrease of flagellate population and the eventual disappearance of Spironucleus and Giardia spp. in some of the weaned litters exposed to hamster flagellates from birth is compatible with the epidemiological feature of flagellate infestation (Sebesteny, 1969) : the build-up of infestation by reingestion is positively correlated with the host population density.
Experiment 4: transmission from infected and isolated C3H/He mice to C57BL mice
As C57BL weanlings did not appear to acquire Spironucleus and Giardia infestation from the same strain of mice, a further group of 15 marked 21 day old C57BL mice were placed among the C3H/He group at the 7th Experiment 2: exposure from weaning age until evidence of itifestation A group of 30 C57BL and another of 30 C3H/He newly-weaned mice, 21 days old, were taken and each group was placed in a large plastic stock box of 41 x 24 x 11 em high with a wire-mesh lid. They were exposed 5 times a week for 3 weeks to hamster faeces and at the end of the 1st week to a whole, infested intestinal tract. The C3H/He mice received another infested intestinal tract at the end of the 3rd week, and exposure to hamster faeces was continued for another week as infestation had not yet appeared. Every week for 15 weeks thereafter 1 mouse from each group was killed and checked for the presence of intestinal protozoa.
In the C57BL mice a light infestation with Spironucleus and Giardia spp. was seen sporadically, for the last time on the 12th week after exposure ceased.
In the C3H/He mice there was a steadily maintained moderate infestation with Giardia sp. throughout the post-exposure period. Light infestation with Spironucleus sp. was last seen on the 5th week after exposure ceased (Fig. I) .
contents to be checked for the presence of flagellates over a period of 17-21 days.
Only Spironucleus sp. was found up to the last check on the 17th and 20th day respectively after exposure in the 2 C57BL litters. Both Spironucleus and Giardia spp. were found in the BALB/c litter up to the last check on the 17th day after exposure and in the C3H/Bi litter up to the 13th day after exposure (there were 2 subsequent checks). There appeared to be a gradual decrease in the flagellate population on successive checks.
Experiment 3: indirect transmission via infected and isolated mice to the same strain of mice
To each group of mice used in Experiment 2, on the 18th (C57BL) and 12th (C3H/He) day after exposure to hamster intestinal contents ceased, a further group of 10 marked 21 day old mice of the same strain was added. From 24 days later a mouse was killed for monitoring at weekly intervals.
In the 10 C57BL mice no Spironucleus or Giardia spp. were found during the 10 weekly checks.
In the 10 C3H/He mice a moderate infestation with Gardia sp. throughout the 10 weekly checks and a light infestation with Spironucleus sp. up to the 8th weekly check was found (Fig. 1) .
Transmission of protozoa from hamsters to mice
In these experiments that density was gradually reduced by the regular removal of individuals for examination. Further, the development of host immunity could not be excluded.
In the groups exposed from weaning such a depletion of host population was somewhat offset by the addition of further groups of protozoa-free susceptible mice (for Experiments 3 and 4) after exposure to hamster intestinal contents had ceased; it was found that flagellates and Entamoeba sp. from hamsters could survive in mice for some considerable time.
With the addition of further protozoa-free mice after exposure to hamster intestinal contents ceased it was confirmed that flagellates and Entamoeba sp. originating from hamsters could be passed from infested SPF mice to non-infested SPF mice if there was a sufficient build-up of infestation within the microenvironment. Presumably this build-up of Spironucleus and Giardia spp. was not so high in the C57BL mice as in the C3H/He mice, where these species were found almost throughout the observation period. This might explain the failure to establish Spironucleus and Giardia spp.
in the C57BL group, where there was a heavy preponderance of Trichomonas sp. (presumably representing some competition)
while Spironucleus and Giardia spp. were no longer seen after 12 weeks after exposure to hamster intestinal contents ceased. However, C57BL mice were successfully infected with Spironucleus and Giardia spp. when placed among more heavily infested C3H/He mice.
The husbandry of the originally protozoa-free mice throughout the experiments was so designed as to exclude the possibility of their infestation by protozoa not originating from hamsters. Therefore it was concluded that some Spironucleus, Giardia, Trichomonas and Entamoeba spp. carried by hamsters may be transmitted by accidental faecal contamination, may become established in the intestinal tract of mice and may, in fact, be identical with those normally carried by mice.
The absence of any overt signs of disease during these experiments does not preclude the potential pathogenicity of some of these protozoa (Sebesteny, 1969) to mice, perhaps where the infestation is heavier than in the present small experimental groups.
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Uebertragung von Spironucleus und Giardia spp. sowie einiger nichtpathogener Darmprotozoen von infestierten Hamstern auf Miiuse
A. SEBESTENY
Zusammenfassung
Oarmprotozoen der Genera Spironuc/eus (Hexamita), Giardia, Trichomonas und Entamoeba von konventionellen Hamstern konnten bei protozoenfreien siiugenden oder frisch-abgesetzten SPF lnzucht-Miiusen durch Kontakt mit Hamster-Oarminhalt erfolgreich angesiedelt werden.
